We have determined the complete nucleotide sequence of Xenopus laevie 28S rDNA (4110 bp). In order to locate evolutionarily conserved regions within rDNA, we compared the Xenopus 28S sequence to homologous rDNA sequences from yeast, Physarum. and £. coli.
INTRODUCTION
RNA comprises a major portion of the mass of prokaryotic and eukaryotic ribosomes; yet the function of most ribosomal UNA (rRNA) is unknown. Certain regions within rRNA are likely to be involved in interactions with ribosomal proteins, other RNAs, or cofactors necessary for protein synthesis. The idea that RNAs were the only components of the original protein synthetic machinery and that proteins were a subsequent addition may have merit (1-3). If this is the case, then it seems plausible that RNA-RNA associations may be at the heart of the mechanism of protein synthesis, with ribosomal proteins assuming structural and/or functional roles later in evolution.
To identify areas within rRNA that may be involved in specific interactions necessary for ribosome structure or function, we have undertaken a comparative sequence analysis to locate evolutionarily conserved regions within rDNA; one would expect natural selection to favor the retention of rRNA gene sequences that maintain effective ribosomal function.
The existence of evolutionarily conserved regions within rDNA was first detected by heterologous hybridization experiments (4) using rRKA from Xenopus laevis and DNA from a variety of other eukaryotes. Later experiments showed that this heterologous hybridization vas due to a conserved subset of sequences within rDNA (5, 6), and these conserved regions were subsequently mapped by Southern blot hybridization (7, 8) . Remarkably, three regions were found to be conserved between Xenopus and E_,_ coli rDNA (7). The conserved nucleotide sequences between such diverse organisms should identify the most likely candidates for functionally important regions.
Only with direct sequence analysis and comparisons of sequence data from various species could the conserved regions be mapped unambiguously and rRNA structure be explored in detail. Xenopus rDNA was the first eukaryotic gene to be cloned (9) and much sequence data are already available: the external transcribed spacer (10, 11), 18S rDNA (12), internal transcribed spacers with the 5.8S rDNA (13, 14) and the nontranscribed spacer (15) (16) (17) .
We have completed the entire nucleotide sequence of Xenopus laevis 28S rDNA. In addition, we present evolutionary comparisons made by aligning nucleotide sequences so as to maximize homo logy between the Xenopus laevis 28S sequence and other complete non-organellar rDNA sequences which have been published:
E, coli 23S (18), yeast 26S (19. 20) and Physarum polycephalum 26S (21).

MATERIALS AND METHODS
DNA
Xenopus laevis 28S rDNA was prepared as described by Brand and Gerbi (22) from plasmids containing portions of the rDNA repeat. 90Z of the 28S rDNA is in clone pXlrll, and the remainder is in clone pXlrl2 (Fig. 1) . The construction of these Col El clones has been described previously (23) .
Subclones in pBR322 were provided by Drs. B.E.H. Maden and R. Reeder; subclones M3 and R20 contain rll fragments C+E and A+D, respectively (Fig. 1 ).
NIH Guidelines were followed for recombinant DNA work.
Enzymes And Nucleotides
Restriction enzymes were purchased from New England Biolabs, BRL, or NEN; There are a few minor differences in nucleotides in our DNA sequence ( (Fig. 4, Table 1 ). Within the coding region for the mature rEKA of Xenopus. the 28S rDNA has nine major tracts of DNA sequence not found in the Ej_ coli 23S rDNA. There are a few small inserts only found in yeast and/or Physarum (Fig. 4) . 
